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ABSTRACT

Millets are an important group of food grains. Understanding the sources of growth is crucial for enhancing
the performance of millets under rainfed condition. This study examines the contribution of area effect,
yield effect and interaction effect to the production growth performance of Cholam, Cumbu, Ragi, Thinai
and Samai using Decomposition Analysis across two decades and the overall period. Decomposition results
indicated shifting drivers of growth Cholam’s production was influenced by interaction, area and yield
across periods; Cumbu and Ragi became more yield-driven indicating improved cultivation practices; Thinai
relied mainly on yield gains; and Samai shifted from area to yield effects. Overall, the findings emphasize
the need to strengthen yield enhancing technologies to ensure sustainable growth in millet production.
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Introduction

Millets are climate resilient, nutrient rich food and it
playing a vital role in the food security. The major
millets include Cholam, Cumbu and Kelvaragu or
Ragi while the minor millets consist of Thinai,
Samai, Varagu, Panivaragu and Kuthiraivali. Ini-
tially, farmers shifted land to paddy and certain
pulse crops. During the 1990s, non-millet cereals
dominated the cropping shift and later decades, the
movement continued more toward pulses and other
crop groups (Jena and Mishra, 2022). Production
growth of Sorghum, Bajra, Ragi and other small mil-
lets during 2005–2024 was largely influenced by
improvements in productivity, highlighting the
dominance of yield contributions (Prema Borkar,
2025). Growth in some periods is linked to im-
proved varieties and better cultivation practices

(Jaisridhar & Parasuraman, 2020). Favorable area
and interaction contributions, except Balrampur
which showed a negative effect for paddy. For
maize, the interaction effect turned negative solely
in Surajpur district (Tiwari et al., 2024). Yield im-
provement was the primary driver of pearl millet
production growth in Barmer district (Bairwa et al.,
2024). Interaction effects were greatest for sorghum
millet in the overall analysis 2128 per cent, exceed-
ing the contributions recorded in both Decade I and
Decade II (Singh Parvat, 2024). The focus to examine
the millets production changes in Namakkal district.
Objective of the study to assess the decadal decom-
position on the millets in Namakkal district

Materials and Methods

Tamil Nadu forms the study universe for this re-
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search. According to the Season and Crop Report
(2021–2022), Namakkal district ranks first in terms
of the area under millet cultivation. With this back-
ground, the study was undertaken to address the
following objective to analyze the Decadal decom-
position effects in millets in the selected study area.

Decomposition Analysis

Decomposition analysis was employed to measure
the relative contribution of area, yield and their in-
teraction effect of the total output change for the
millets.

Ao, Po, Yo = Area, Production and Yield (Produc-
tivity) of the millets in the base year

An, Pn, Yn = Area, Production and Yield of millets
in the nth year

Po = Ao × Yo and

Pn = An × Yn .. (1)

Where,  Ao and An = Area under millets in the
base year and nth year

Yo and Yn = Yield of millets in the base year and
nth year

Po and Pn = Production of millets in the base year
and nth year

Pn – Po = P
An – Ao = A

Yn – Yo = Y .. (2)

From the equations (1) and (2) we can write
Po + P = (Ao + A) (Yo + Y) ………………….(3)

Hence,

Production = Area Effect + Yield Effect + Interac-
tion Effect …. (Kumari et al., 2020)

Thus, the total change in production is separated
into three components: the yield effect, the area ef-
fect, and the interaction effect, which reflects the
combined influence of changes in both area and
yield under millets.

Results and Discussion

The results and discussion address decomposition
effects in the Namakkal district. The findings pro-
vide a clear understanding of how millet perfor-
mance has evolved over time and the factors influ-
encing these changes.

Cholam: Table 1 showed during Decade I, all effects
were positive, with the interaction effect 48.5 per
cent contributing the most, followed by yield 32.9
per cent and area 18.7 per cent. In Decade II, pro-
duction became mainly area-driven as the area ef-
fect rose to 92.3 per cent, while the interaction effect
turned negative -16.6 per cent. Over the entire pe-
riod, the yield effect 149 per cent was the major
long-term driver, whereas the interaction -32 per
cent and area effects -17 per cent were negative.
Overall, Cholam’s growth was largely yield-driven,
despite weak area and interaction contributions. Fig.
1. Indicates the decomposition of the Cholam in
Namakkal.

Cumbu: Table 1 showed in Decade I, the area effect
77 per cent was the dominant contributor to produc-
tion growth, while the yield effect (13 per cent) and
interaction effect 10 per cent added smaller positive
contributions. In Decade II, the yield effect 87.9 per
cent became the major driver, with the area effect
33.3 per cent contributing moderately and the inter-
action effect turning negative -21.1 per cent. Over
the entire period, the yield effect 164 per cent and
interaction effect 155 per cent strongly supported
production, while the area effect -219 per cent
showed a major long-term decline in cultivated area.
Overall, Cumbu’s production growth was driven
mainly by yield improvements despite a sharp fall
in area. Fig. 2. Shows the decomposition of Cumbu
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in Namakkal.
Ragi: Table 1. showed in Decade I, the area effect 55
per cent was the major contributor to production
growth, supported by yield 24.6 per cent and inter-
action effects 20.4 per cent. In Decade II, area again
dominated with a 74.3 per cent contribution, while
the yield effect  29.5 per cent remained positive and
the interaction effect slightly declined -3.8 per cent.
Over the entire period, the yield effect 54.7 per cent
became the key long-term driver, with interaction
28.5 per cent also contributing positively and area
16.8 per cent having a smaller impact. Overall, Ragi
shifted from area-driven growth in early years to
yield-driven growth in the long term. Fig. 3. ex-
pressed the graphical representation of Ragi decom-
position Namakkal.

Thenai: Table 1. showed during Decade I, the yield
effect 108.4 per cent was the major contributor to
production, supported moderately by the interac-
tion effect 18 per cent, while the area effect was
negative -26.8 per cent due to area decline. In De-
cade II, yield continued to dominate with 79.2 per
cent, area contributed moderately 32 per cent, and
the interaction effect again turned negative -11.6 per
cent. Over the overall period, yield remained the
strongest driver at 109.7 per cent, with a minor posi-
tive interaction effect 2.5 per cent and a negative
area effect -12.7 per cent. Thus, Thinai’s production
growth was consistently yield-driven, but area con-
traction limited overall improvement. Fig. 4. Ex-
pressed the Thinai decomposition of Namakkal.

Table 1. Decomposition Analysis for Millets in Namakkal District

Crop Decade I Decade II Overall
(2004-05 to 2013-14) (2014-15 to 2023-24) (2004-05 to 2023-24)

Cholam
Area Effect 18.7 92.3 -17
Yield Effect 32.9 24.3 149
Interaction Effect 48.5 -16.6 -32
Cumbu
Area Effect 77 33.3 -219
Yield Effect 13 87.9 164
Interaction Effect 10 -21.1 155
Ragi
Area Effect 55 74.3 16.8
Yield Effect 24.6 29.5 54.7
Interaction Effect 20.4 -3.8 28.5
Thenai
Area Effect -26.8 32.0 -12.7
Yield Effect 108.4 79.2 109.7
Interaction Effect 18 -11.6 2.5
Samai
Area Effect 1371 -33.98 81.1
Yield Effect -838 159.7 11.3
Interaction Effect -433 -25.30 7.6
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Samai- Table 1 showed during Decade I, the area
effect 1371 per cent overwhelmingly dominated
Samai production, while both the yield effect -838
per cent and interaction effect   -433 per cent were
sharply negative, showing severe yield-related de-
clines. In Decade II, the yield effect 159.7 per cent
became the main positive contributor, whereas area
-33.98 per cent and interaction effects -25.30 per cent
remained negative. Over the entire period, area 81.1
per cent was the major long-term contributor, with
yield 11.3 per cent and interaction 7.6 per cent add-
ing smaller positive effects. Overall, Samai showed
extreme area dominance in Decade I but shifted to-
ward improved yield contribution in later years. Fig.
5. Expressed the Thinai decomposition of
Namakkal.

Decade Wise Comparison: Table 1 showed during
Decade I, production growth in most crops includ-
ing Cumbu, Ragi and Samai was mainly area-
driven, while Thinai alone showed yield-driven
growth. In Decade II, the pattern shifted, with yield
effect becoming dominant for Cumbu, Thinai and
Samai, whereas area remained dominant only for
Ragi and Cholam; interaction effects turned nega-
tive for most crops. Over the entire period, yield
emerged as the strongest positive contributor in
Cholam, Cumbu, Ragi and Thinai, while area de-
clined for Cumbu and Thinai but remained positive
for Ragi and Samai. Overall, long-term production
growth in millets was largely yield-driven, although
area reduction limited gains in major crops.

Conclusion

Decomposition results showed that yield improve-
ment was the major contributor to production
changes in most millets, especially in Ragi and
Thinai. However, negative area effects in Cumbu
and Cholam highlight declining cultivation interest
among farmers. Strengthening yield-enhancing

practices, promoting high yielding – enhancing
practices and high yield varieties, increase aware-
ness on improved agronomic practices and ensuring
better price realization will help enhance productiv-
ity. Expanding cultivated area through policy sup-
port can further boost overall millet production
sustainability.
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